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THe Spirit and the Intellect
Lessons in Humility
Duane Boyce

“The only wisdom we can hope to acquire is the wisdom of humility:
humility is endless.”

—T. S. Eliot1

Whence Such Confidence?
I have friends who see themselves as having intellectual problems with the
gospel—with some spiritual matter or other. Interestingly, these friends all
share the same twofold characteristic: they are confident they know a lot
about spiritual topics, and they are confident they know a lot about various
intellectual matters.
This always interests me, because my experience is very different. I am
quite struck by how much I don’t know about spiritual things and by how
much I don’t know about anything else. The overwhelming feeling I get,
both from thoroughly examining a scriptural subject (say, faith2) and from
carefully studying an academic topic (for example, John Bell’s inequality
theorem in physics), is the same—a profound recognition of how little I
really know, and how significantly, on many topics, scholars who are more
knowledgeable than I am disagree among themselves: in other words, I am
surprised by how little they really know, too.
1. T. S. Eliot, from “East Coker,” in T. S. Eliot: The Complete Poems and Plays
(New York: Harcourt Brace Jovanovich, 1952), 126.
2. Serious study of faith reveals multiple meanings of the term in scripture.
Identifying them, and then noting the implications of these different meanings
for related scriptural concepts, is not an easy task. For a step in this direction, see
my “‘Χριστϖ
ι Συνεσταύρωμαι’: Faith as a Holy Embrace,” Religious Educator (BYU
Religious Studies Center, forthcoming).
BYU Studies 50, no. 4 (11)
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Duane Boyce
Years ago, I sat in a class while
Thomas Kuhn asked the following
question: “What reasons do you have
for accepting the Copernican view of
the solar system rather than the Ptolemaic? All of you accept the Copernican system, of course; the question
is, Why?”
The assignment seemed too easy:
everyone knows that the Copernican
view of planetary motion is true and
that the ancient geocentric view is
false. One would therefore expect this MIT class, certainly including some of the best math and science students in the country, to
dispatch the question with ease. But they didn’t. Against every item
of evidence they advanced to prove the Copernican system correct,
Kuhn demonstrated that such evidence was not in fact decisive. He
demonstrated this repeatedly until the class fell silent. Kuhn then
explained that the proper evidence for the Copernican system exists
but that its technicality renders it unfamiliar to most, including those
studying science.
Kuhn conducted this exercise because he wanted to demonstrate
how fully even scholars rely on the authority of other scholars and
textbooks in accepting and believing what they do. Even the best, he
was eager to show, hold comparatively few beliefs rooted in direct
familiarity with the scientific evidence, relying mostly on unexamined assumptions and the authority of others.
Although it is understandable that we would do this (no one can
be expert in very many subjects), this was still a sobering realization,
and humbling. But it was not the only example. Over months, Kuhn
provided additional compelling reasons for holding intellectual conclusions with a more tentative spirit than I had been accustomed to
holding them.
Written in a personal voice, this essay, more than anything else,
is a set of notes to myself—a reminder of the disposition I originally
learned from Kuhn years ago.
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All who have developed expertise in a specific intellectual subject are
aware of this second point. Familiar with the cutting-edge literature in
their field, they recognize how many disagreements exist on various matters even though those disagreements may, for reasons of space, be either
lightly treated or omitted altogether in textbooks and other general introductions. As a result, even trained scholars, if they had no special expertise
in a particular area, could easily be mistaken about the subject—in ways
both numerous and deep—if they developed opinions based primarily on
such secondary sources of information. How could they not overestimate
the degree to which matters are settled and certain when all they are reading is a general treatment?3
Knowing this about intellectual life, and knowing the equal difficulty
of fully grasping a scriptural subject even as fundamental as faith, I am at
a loss to explain others’ confidence. I certainly do not share it. I have come
to believe, after many a false start, that if I am honest and thorough in my
approach to the gospel, and if I am honest and thorough in my approach to
intellectual disciplines, there resides in each the imperative for a profound
sense of humility. I discover in both of them that what we don’t know far
outstrips what we do.
Matters of the Spirit
Think first of the gospel. The scriptures require the most exacting study; they
simply do not yield to superficial and occasional glances. For generations, for
example, it was common to read “narrow neck of land”—the one geographical
marker in the Book of Mormon that stands out even on a thin reading—and to
draw the natural inference that the phrase referred to the Isthmus of Panama,
and that familiar Book of Mormon events thus spread over two continents.
Only recently has it become widely known that the Book of Mormon itself
decisively disproves this inference, but it required careful, thorough reading.4
3. For example, regarding textbook treatments of elementary particles in physics at the time, Murray Gell-Mann called them “nonsense” and reported simply that
“textbooks as usual are out of date.” Murray Gell-Mann, “What Are the Building
Blocks of Matter?” in The Nature of the Physical Universe: 1976 Nobel Conference, ed.
Douglas Huff and Omer Prewett (New York: John Wiley and Sons, 1979), 31.
4. See John L. Sorenson, An Ancient American Setting for the Book of Mormon
(Salt Lake City: Deseret Book, 1985) and Mormon’s Map (Provo, Utah: FARMS,
2000); Matthew Roper, “Limited Geography and the Book of Mormon: Historical
Antecedents and Early Interpretations,” FARMS Review 16, no. 2 (2004): 225–75, and
the following three papers by John E. Clark: “A Key for Evaluating Nephite Geographies,” Review of Books on the Book of Mormon 1, no. 1 (1989): 20–70; “Searching
for Book of Mormon Lands in Middle America,” FARMS Review 16, no. 2 (2004):
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Similarly, some have seen the Ammonites as pacifists and wonder if the Book
of Mormon doesn’t therefore—despite its litany of wars—actually contain a
pacifist message. But this too is based on an underreading of the account.5
Multiplying Questions
Although careful study is crucial in reaching gospel conclusions, the scriptures rarely if ever give full answers, even when read with care. Questions
always linger and even multiply. Consider the topic of agency and accountability. The scriptures teach clearly that agency was given to man and that
we are held accountable and judged (see, for example, Moses 7:32; 6:56;
D&C 29:35; 1 Ne. 10:20; 15:33; and Alma 5:15), but the topic is more complicated than it appears at first glance. Recall, for example, Lehi’s blessing to the
children of Laman that “if ye are cursed, behold, I leave my blessing upon
you, that the cursing may be taken from you and be answered upon the
heads of your parents” (2 Ne. 4:6)—a blessing he extended to the children
of Lemuel as well (2 Ne. 4:9). And note Jacob’s reminder to the Nephites
that the Lamanites’ filthiness at that time “came because of their fathers”
(Jacob 3:9), and also his warning to the Nephites that “ye may, because
of your filthiness, bring your children unto destruction, and their sins be
heaped upon your heads at the last day” (Jacob 3:10). Also recall the Lord’s
pronouncement that, though the people at the time of the flood were the
most wicked of all his creations, “their sins shall be upon the heads of their
fathers” (Moses 7:36–37), and his declaration in our day that if parents are
not diligent in teaching their children, “the sin be upon the heads of the
parents” (D&C 68:25).
These passages raise certain questions. For instance, who, then, is actually accountable? Do those whose sins are answered on their parents’ heads
have no accountability? And if so, does that mean they have no agency?
Or are they still responsible for part of their sinfulness and therefore have
partial agency? If so, is it fifty percent? Seventy percent? Ten percent? It
seems there must be degrees of agency and accountability, but how exactly
are those degrees apportioned? And how many people fall in the category
of having their sins answered on their parents in the first place? Surely
there are countless parents who have been worse than Laman and Lemuel.
Do the children of those parents all fall in that category too? Am I fully
accountable? Are my children? Surely it is relevant, for example, that while
1–54; and “Revisiting ‘A Key for Evaluating Nephite Geographies,’ ” Mormon Studies
Review 23, no. 1 (2011): 13–43.
5. See my discussion in “Were the Ammonites Pacifists?” Journal of the Book of
Mormon and Other Restoration Scripture 18, no. 1 (2009): 32–47.
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scripture clearly declares that there is no forgiveness for murder “in this
world nor in the world to come” (D&C 42:18), the Ammonites committed
acts of murder and yet obtained forgiveness. Isn’t some notion of an attenuated accountability required to explain this? If not, why not? And if so, how
must that work?6
These are deep questions, and they deserve careful thought. But notice
that however we answer them, our conclusions will be based on our own
judgment and on our own weighing of various considerations. This means
that even though agency and accountability are fundamental concepts of
the gospel, much of what we believe about these concepts will necessarily
be uncertain. Whatever we conclude, they are our conclusions, not the declarations of the Lord, and we must hold them tentatively.
Lessons in Humility
This uncertainty should not surprise us. Spiritual history is full of lessons in
humility—of occasions in which individuals supposed a conception of reality to be the truth and then were startled by what they subsequently learned.
In his transcendent transfiguration experience, for example, Moses saw not
only God but also “the world and the ends thereof, and all the children of
men which are, and which were created.” The record reports that Moses
“greatly marveled and wondered” at these experiences and observed to himself, “Now, for this cause I know that man is nothing, which thing I had
never supposed” (Moses 1:8, 10).
The brother of Jared’s experience was similar. The account tells us that
“the veil was taken from off the eyes of the brother of Jared, and he saw the
finger of the Lord; . . . and the brother of Jared fell down before the Lord, for
he was struck with fear.” Asked by the Lord why he had fallen, he answered,
“I saw the finger of the Lord, and I feared lest he should smite me; for I knew
not that the Lord had flesh and blood” (Ether 3:6–8).
Both Moses and the brother of Jared were preeminent spiritual figures
prior to these experiences, and both had highly advanced spiritual capac
ity.7 Yet both were amazed at what they discovered once the Lord removed
the veil from their understanding.
6. Sometimes we read the reports of the Ammonites’ murders and consider them
metaphorical—as ordinary acts of killing by ordinary soldiers in the course of conventional war—but this is inaccurate. See my “Were the Ammonites Pacifists?” 32–47.
7. For example, Moses’s transfiguration experience occurred following his
encounter with the burning bush (see Moses 1:17, where Moses refers to that incident
in the past tense), and the brother of Jared’s experience occurred following frequent
extraordinary conversations with the Lord (see Ether 1:33–43; 2:4–5, 14–16, 18–25).
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Doctrine and Covenants 76 and 19. The experiences of Moses and the
brother of Jared are far from the only such instances. I think the most dramatic example in this dispensation, at least since the First Vision, is the revelation given in Doctrine and Covenants section 76. Recall that by the time
this revelation was given the Prophet had seen the Father and the Son; he had
been visited multiple times by the resurrected Moroni; he had seen in vision
many of the events that transpired in the Book of Mormon (before translating it, incidentally);8 he had translated the Book of Mormon by revelation; he
had been ordained by resurrected beings; he had received dozens of recorded
revelations; and he had experienced visions too numerous to list.9 And after
all that, he received the vision recorded in D&C 76.
Keep in mind that up until this time (1832) the combined record of the
New Testament and the Book of Mormon had fashioned an image of an
afterlife that was neatly divided into two simple classifications, heaven and
hell. But in a single stroke, the vision of the degrees of glory changed all that,
and did so radically. Everything that had been supposed on this large and
central topic, both by the Saints and by the Prophet himself, had been either
wrong or at least incomplete.
The same was true of the idea of “eternal” punishment. Until 1830 there
was little reason for anyone to question scriptural statements about the everlasting/eternal/unending nature of the punishment that the wicked would
suffer in the next life (see, for example, Matt. 25:41, 46, and Mark 3:29). Such
terms were naturally understood to be making pronouncements about time,
and they effectively defined hell as something that would never end.
Then, in a remarkable scriptural surprise, the Lord informed the
Prophet in Doctrine and Covenants section 19 that he did not use the terms
8. This was reported by the Prophet and by Oliver Cowdery. Joseph Smith Jr.,
History of The Church of Jesus Christ of Latter-day Saints, ed. B. H. Roberts, 2d ed.,
rev., 7 vols. (Salt Lake City: Deseret Book, 1971), 4:537; Messenger and Advocate 1
(April 1835), 112. Both of these sources are cited in Hyrum L. Andrus, Joseph Smith:
The Man and the Seer (Salt Lake City: Deseret Book, 1960), 70–71. Joseph Smith
shared details about Book of Mormon peoples with his family long before beginning the translation of the record. See Lucy Mack Smith’s report in Scot F. and
Maurine Jensen Proctor, eds., The Revised and Enhanced History of Joseph Smith by
His Mother (Salt Lake City: Bookcraft, 1996), 112.
9. After reporting one such vision, the Prophet remarked: “It is my meditation
all the day, and more than my meat and drink, to know how I shall make the Saints
of God comprehend the visions that roll like an overflowing surge before my mind.”
Joseph Fielding Smith, comp., Teachings of the Prophet Joseph Smith (Salt Lake City:
Deseret Book, 1972), 296. This was recorded by Willard Richards for the Prophet’s
diary; see Andrew F. Ehat and Lyndon W. Cook, The Words of Joseph Smith: The
Contemporary Accounts of the Nauvoo Discourses of the Prophet Joseph (Provo, Utah:
Religious Studies Center, Brigham Young University, 1980), 196.
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endless and eternal in the way that mortals were accustomed to using them.
Rather than designating a length of time, the terms designate instead a certain quality: Endless punishment, we learn, is simply God’s punishment and
is not defined by length of time (D&C 19:5–12).10 So again, in a single stroke,
the Saints’ understanding was transformed. Practically everything that had
been supposed on this topic up to that time had been mistaken.11
Abundant surprises. The history of the gospel on the earth is, in one
way, the history of just such surprises. Adam learned something completely
unknown to him when taught the purpose of baptism (Moses 6:53–63);
Enoch was surprised at the Lord’s tears, and gained fresh—and surprising—
understanding when told the reason for them (Moses 7:28–41); Christ’s
appearance as the promised Messiah violated the expectations harbored
by the ancient Jews about that prophetic figure, and, as a result, those who
accepted him embraced not only the actual Messiah, but, simultaneously,
a new conception of the Messiah (see Matt. 16:13–16; Luke 24:21, 26–27;
John 4:25–26); the Lord’s disciples were subsequently shocked at how he
could be taken from them in death—and equally shocked at his resurrection three days later (see Mark 16:10–14; Luke 24:10–11; John 20:24–25). And
so on. To write the history of God’s revelations is to write the history of
man’s surprises. They are profound lessons in humility.
To appreciate this reality even more fully, consider the series of shocks
that investigators and new members of the Church encounter, in one
sequence or another, in rapid succession, as they study the gospel.12 The
10. In the Bible and Book of Mormon there are fifty references that state
directly, or at least clearly imply, that punishment is “eternal,” “endless,” “everlasting,” or endures “forever” in the usual sense of the passage of time (the majority of
these, by far, are found in the Book of Mormon). Still, a handful of verses do use
these terms in a way completely unrelated to time, but instead to a certain characteristic or quality; they are thus consistent with, and even anticipatory of, the Lord’s
announcement in Doctrine and Covenants 19. See, for example, Jude 1:6; 2 Ne.
28:19; Mosiah 27:28–29; Alma 26:20; 36:12, 18; 41:7; and Hel. 3:29.
11. Although Doctrine and Covenants 19 and the Book of Mormon both
appeared in 1830 (the revelation in March and the Book of Mormon in June), the
revelation was not readily available until the Book of Commandments was published three years later, in 1833. Thus it is likely that many of the early Saints were
familiar with the Book of Mormon’s repeated implication that punishment for the
wicked lasts forever before learning of (and being surprised by) the Lord’s further
explanation in section 19. Certainly it is a huge surprise today for Catholic and
Protestant converts who are accustomed to reading the relevant New Testament
passages about punishment strictly in terms of time.
12. For example: a new dispensation of revelation in modern times; the universal
apostasy that lasted for centuries; a Church genuinely established by the Lord and personally led by him; the nature of the Godhead (separate beings, two of them having
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list is quite overwhelming, but a moment’s reflection will persuade us that
this level of investigation is just the beginning. We are all investigators, and
most of what we eventually learn will be taught to us after this life is finished.
Even with all we know, from an eternal perspective we still know virtually
nothing. As much as we have learned about degrees of glory in eternity, for
example, it is sobering to contemplate the Prophet’s observation that he
revealed only a hundredth of what he himself had learned in the vision.13
And ponder again the implications of Doctrine and Covenants 19. If
the Lord can announce at any moment that he simply doesn’t use certain
scriptural words the way we customarily use them, then we might expect
that other conclusions we have reached might also undergo revision as the
Lord pours out future revelations of his mind and will.
Of course, none of this changes what we do know with certainty. For
example, I know that we do indeed have a Father in Heaven, that we have
a Savior who is Jesus Christ, that the fullness of the gospel was restored
through the Prophet Joseph Smith, that the Book of Mormon is true, and
that the Lord directs his Church today through living prophets. These are
certain, and I know them.
All I have suggested is that the scriptures actually touch on a lot more
topics than these fundamental certainties. On such matters there is very
little that I can pretend to comprehend—certainly not in any degree of fullness. On many topics, devoted people can see issues differently and reach a
variety of conclusions. Indeed, it would not be wrong to expect that every
spiritual concept I currently hold will be enriched, and in many cases thoroughly transformed, by things I learn in the future—particularly following
mortality. Given the incomplete nature of the revealed word, that is to be
expected—even embraced. Who am I to insist that my understanding of
current revelation is anywhere close to the truth in the depth, detail, and
expanse in which God knows it and which he will eventually be able to
reveal? What right do I have to think that all surprises are behind me and
to be defensive, insistent, or smug in any way? The truth is, I have none.14
physical bodies); the existence of scripture in addition to the Bible (and not just one
book, but three); the existence of God’s people—with prophets—in lands other than
ancient Israel; the recorded visit of Christ to those people; the discovery that Jesus Christ
was the Jehovah of the Old Testament and that he gave the Law of Moses to ancient
Israel; the realization of how Christ is both the Father and the Son and of how he speaks
freely as both; the reality of living apostles and prophets, literally called by the Lord
today; the work of salvation for the dead; a family unit that is joined forever; and so on—
each revelation of new information monumental, and each thoroughly unexpected.
13. Smith, Teachings, 305.
14. Obviously, this hardly means that the scriptures—or the teachings and
official declarations of the prophets—give no direction on various topics. Certainly
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I believe the same must be true for all of us. Because our knowledge is
so fragmentary, we will surely encounter an endless train of spiritual surprises once we pass through the veil. At least by then, if not before, we will
appreciate just how little of the Lord and his works we have actually comprehended in this life. I believe we are to honor the Lord in every aspect of
our lives, and I think that entails recognizing just how little we know of what
he knows, and then living, thinking, and studying accordingly. It means
pondering the living word diligently and with a bright sense of tentativeness,
humility, and wonder.
Matters of the Intellect
It is not only in gospel study that we should tread humbly; humility pertains equally to matters of the intellect. For example, in a very enlightening
and engaging Nobel Conference years ago, MIT professor Victor Weisskopf
reported that the scientists of the 1930s, despite their brilliance and dedication,
nevertheless lived in “a fool’s paradise.” Physicists at the time, he observed,
“thought they had found all the elementary particles. . . . Why was it a fool’s
paradise? Well, it was a fool’s paradise because it turned out it was not so.”15
Regarding science generally, Stanley Jaki remarked, “What I suggest
is that even science, to say nothing of the broader cultural outlook, might
benefit by a modest measure of caution about the presumed absolute validity of some propositions particularly dear to the scientific and philosophical spirit of the age.”16
Similarly, years ago Robert Nozick characterized, in an unforgettable
way, the nature of theoretical explanation generally. He said that such activity
feels like pushing and shoving things to fit into some fixed perimeter of
specified shape. All those things are lying out there, and they must be fit
in. You push and shove the material into the rigid area getting it into the
boundary on one side, and it bulges out on another. You run around and
press in the protruding bulge, producing yet another in another place.
So you push and shove and clip off corners from the things so they’ll fit
and you press in until finally almost everything sits unstably more or less
in there; what doesn’t gets heaved far away so that it won’t be noticed. . . .

they do. It’s just that official, comprehensive doctrinal teachings are far from the
norm, and the scriptures are open to interpretation on countless issues. When all is
said and done, disputants about doctrinal matters are likely to discover that none of
them really knew very much.
15. Victor F. Wiesskopf, “What Is an Elementary Particle?” in Huff and Prewett,
Nature of the Physical Universe, 15–16.
16. Stanley L. Jaki, “The Chaos of Scientific Cosmology,” in Huff and Prewett,
Nature of the Physical Universe, 89–90.

Published by BYU ScholarsArchive, 2011

9

84

BYU Studies Quarterly, Vol. 50, Iss. 4 [2011], Art. 6

v BYU Studies

Quickly, you find an angle from which it looks like an exact fit and take
a snapshot; at a fast shutter speed before something else bulges out too
noticeably. Then, back to the darkroom to touch up the rents, rips, and
tears in the fabric of the perimeter. All that remains is to publish the
photograph as a representation of exactly how things are, and to note how
nothing fits properly into any other shape.17

So, even intellectual topics are slippery and resist ultimate explanation.
Achieving understanding of the world is hard. To further illustrate, let me
draw at least cursory attention to three episodes in recent intellectual history.
Ludwig Wittgenstein
One of the towering intellectual figures of the twentieth century was the
Austrian philosopher Ludwig Wittgenstein (1889–1951). Wittgenstein began
his studies in engineering at the University of Manchester in 1908 but, at
Gottlob Frege’s suggestion, went to Cambridge in 1911 to study logic under
Bertrand Russell. He there became engulfed in the problems of logic and
philosophy, and his reputation for intensity became legendary—many
thought him at least somewhat mad. Indeed, certain that he needed a more
pristine environment in which to work on the intellectual problems that
consumed him, Wittgenstein left Cambridge after two years to live in a
remote village in Norway. There he stayed and worked until enlisting in
the Austrian army at the outbreak of World War I. He continued his philosophical work during the war and actually wrote much of his immensely
famous and influential work Tractatus Logico-Philosophicus while in an
Italian prisoner-of-war camp.18
The Tractatus first appeared in English in 1922. A treatment of the problems that had so long absorbed him, the slight, tightly written volume made
important advances in logic, proposed a striking theory of how language
is related to the world, and drew conclusions about various philosophical
topics, including “the mystical.” So certain was Wittgenstein of his thinking that he said in the preface, “The truth of the thoughts that are here set
forth seems to me unassailable and definitive. I therefore believe myself
to have found, on all essential points, the final solution of the problems.”19
Convinced of this, Wittgenstein determined there was nothing more to do
in philosophy; he therefore abandoned the field and the academic life altogether and became an elementary school teacher in rural Austria.
17. Robert Nozick, Anarchy, State, and Utopia (New York: Basic Books, 1974), xiii.
18. See Ludwig Wittgenstein, Tractatus Logico-Philosophicus, trans. D. F. Pears
and B. F. McGuinness (London: Routledge and Kegan Paul, 1961).
19. Wittgenstein, Tractatus, 5.

https://scholarsarchive.byu.edu/byusq/vol50/iss4/6

10

Boyce: The Spirit and the Intellect: Lessons in Humility

Spirit and Intellect V

85

Despite his retirement from the intellectual community, Wittgenstein’s
reputation soared. When, in 1929, Wittgenstein finally returned to Cambridge with a reawakened interest in philosophy, John Maynard Keynes
wrote in a letter: “Well, God has arrived. I met him on the 5.15 train.”20
To achieve a PhD and secure an academic position at Cambridge, Wittgenstein submitted the Tractatus as his PhD thesis. By this time, his reputation
was so immense that Russell and G. E. Moore (also a famous philosopher)
conducted Wittgenstein’s oral examination with embarrassment; indeed,
Russell called the examination the most absurd thing he had known in his
life. Nothing better illustrates the irony of the situation than this: During the
exam, Russell raised objections to some parts of the Tractatus, whereupon
Wittgenstein brought the meeting to a close by slapping his two examiners on
the back and saying, “Don’t worry, I know you’ll never understand it.”21
From this point on, however, Wittgenstein’s confidence waned. Although
the Tractatus decisively influenced a whole generation of philosophers and
other scholars, Wittgenstein himself came to recognize what he called “grave
mistakes” in the book and dramatically transformed his approach to the
issues it addressed. His later work, captured in a number of sources—but
perhaps best in his Philosophical Investigations, published posthumously22—
is also concerned with the nature of language and the problems of philosophy, but it repudiates altogether the theory of language of the Tractatus and
its approach to philosophical issues.23 In a dramatic display of intellectual
20. Ray Monk, Ludwig Wittgenstein: The Duty of Genius (London: Jonathan
Cape, 1990), 255.
21. Monk, Ludwig Wittgenstein, 271.
22. See Ludwig Wittgenstein, Philosophical Investigations (Oxford: Blackwell, 1953).
23. In the Tractatus, Wittgenstein sought to explicate the nature of the world
by examining the structure of language. He thought that for language to represent
the world, it must in some sense mirror it: the structure of language (the way names
are related to one another in sentences) must correspond to the way objects are
related to one another in the world. We are able to speak intelligently about the
world because language itself—in its structure, its logical form—pictures the world.
Logic is critical because it reveals the structure of language and thus the structure
of the world to which language corresponds. Tracing this connection between logic,
language, and the world led Wittgenstein into many philosophical issues, the most
profound of which was his distinction between that which can be said and that
which cannot be said but can only be “shown.”
Wittgenstein’s later work, best captured in his Philosophical Investigations, is
also concerned with the nature of language and the problems of philosophy, but
it abandons altogether the picture theory of language and with it the attempt to
understand the world a priori—through logical analysis alone. Here Wittgenstein
sees language not as a picture, but as a tool; the meaning of a word is its use in a
particular context or “language game” as he called it. In this later point of view,
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impact, this work too became widely considered a work of genius and decisively influenced another generation of philosophers.
Logical Positivism
The widely influential movement known as “logical positivism” followed a
similar trajectory. Although it developed distinctive doctrines of its own,
logical positivism was inspired in large part by the early Wittgenstein. Centered in a group of scholars in Vienna, beginning in the mid-1920s, the
movement came to be known as the work of the “Vienna Circle.” Leading
members of the Circle were physicist Moritz Schlick, philosopher Rudolf
Carnap, and sociologist Otto Neurath.24 The young British philosopher,
A. J. Ayer, was a member of the Circle for a time. He spoke little German
and simply listened as members of the Circle debated each other. But he
learned quickly and, at age twenty-five, published a very confident and
influential book explicating logical positivism and the answers it provided
to various intellectual problems, including those of science, ethics, and religion. First published in 1936, Ayer’s work became a classic expression of the
Circle’s point of view and made him justly famous.25

Wittgenstein believed that philosophical problems arise when we misuse language—when we transport words willy-nilly from one language game to another,
as if the meaning of a word had some kind of permanent essence that could be
transported in such a random way. “Philosophy,” Wittgenstein said, is “a battle
against the bewitchment of our intelligence by means of language,” and philosophical problems are solved “by looking into the workings of our language”—“not by
giving new information, but by arranging what we have always known.” Ludwig
Wittgenstein, Philosophical Investigations, trans. G. E. M. Anscombe (New York:
Macmillan, 1953), 47 (section 109).
24. Kurt Gödel attended meetings of the Circle regularly, but he cannot be
classified as a logical positivist. Wittgenstein was invited to join, as he was highly
influential in its members’ thinking (he even accused Carnap of using some of his
ideas without proper attribution), but he declined and refused even to attend its
official meetings. He did, however, talk with individual members, notably Schlick,
and also met with some of them in small groups. The verification principle is at
least partly traceable to Wittgenstein (although it is not an explicit feature of the
Tractatus), but he later deplored the way the logical positivists dogmatized it. The
classification of statements into (roughly) three categories is also largely due to
Wittgenstein, although the logical positivists badly misread Wittgenstein’s own
attitude toward metaphysics. Whereas they rejected all metaphysics, Wittgenstein
claimed only that metaphysics is beyond the reach of language—it is what cannot
be said and therefore can only be “shown.” His attitude, in contrast to theirs, was
profoundly sympathetic.
25. Alfred Jules Ayer, Language, Truth, and Logic, 2d ed. (New York: Dover, 1946).
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Speaking generally,26 the central feature of logical positivism was the
“verification principle”—the view that any meaningful statement about
the world must be verifiable through experience. Indeed, the meaning of
any statement is its method of verification. According to this principle, the
claims of science are meaningful because they are empirical statements
that can in principle be verified through observation. Statements about the
circumference of the earth, the height of Mount Everest, and the effect of
heat on gases are examples. The verification principle also allowed a place
for statements that are not about the world but that are necessarily true
due to the laws of logic or to the meanings of their terms. Examples would
include the statement “All bachelors are unmarried” and the mathematical
equation 5+4=9. Statements that do not fall into one of these two categories—empirically verifiable statements about the world or statements that
are necessarily true—are simply meaningless. A claim like “the absolute is
pure oneness of being” is an example. This statement appears to be about
the world, but how would one go about verifying it? Since it eludes verification, it must be understood to make no claim at all; it is neither true nor
false, but meaningless. The logical positivists saw the great metaphysical
systems of philosophy as riddled with just such nonverifiable and thus
meaningless statements, and it was against these intellectual systems that
they were largely reacting. All metaphysical claims, including those of religion, were rejected as nonsense.
Despite the early confidence of its many adherents, however, the doctrines of logical positivism ultimately unraveled. Most importantly, the
movement could never successfully formulate the verification principle
itself: the principle is not verifiable, and yet neither is it a necessary truth. Is it
therefore, by its own standards, a meaningless and nonsensical claim? W. V.
Quine’s influential assault on the logical positivists’ distinction between
analytic and synthetic (or empirical) truths also contributed significantly to
the decline of the movement.27 Indeed, the crumbling of its doctrines was
eventually so complete that Ayer himself—when asked years later about the

26. I am referring in this section to the more or less public face of the Circle
(likely best represented in the work of Carnap, Schlick, and Ayer). But within the
Circle, the members debated and disagreed with each other on various matters,
and it is probably fair to say that there were different wings of the Circle. Though
the Circle was pluralistic in various ways, I am here focusing briefly on the most
influential and best-known core of the movement.
27. See W. V. Quine, “Two Dogmas of Empiricism,” in From a Logical Point of
View: Nine Logico-Philosophical Essays, 2d ed. (Cambridge, Mass.: Harvard, 1961),
20–46.
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main defects of logical positivism—simply remarked, “Well, I suppose the
most important of the defects was that nearly all of it was false.”28
This episode is fascinating, not only because logical positivism’s influence was immense, but because that influence continued in other intellectual fields long past the recognition of serious problems by its own central
figures. Harvard philosopher of science Hilary Putnam remarks wryly—in
reference specifically to the enduring effects of logical positivism—that
“scientists tend to know the philosophy of science of fifty years ago” and
adds that “it is annoying to a philosopher to encounter a scientist who is
sure that he needn’t listen to any philosophy of science and who then produces verbatim [logical positivist] ideas which you can recognize as coming
from what was popular in 1928.”29
Einstein and Bohr
Another interesting example of ongoing surprise is found in the theoretical debate in physics between Albert Einstein and Niels Bohr. The story
begins early in the twentieth century, when developments in physics led
to the general field of quantum mechanics—a discipline that developed an
impressive but bizarre array of experimental results. Scientists found, for
example, that light exhibits both particle-like and wavelike properties, a
phenomenon completely unknown in our ordinary world of bowling balls,
oceans, and burritos. Some studies are able to display both of these characteristics as they accumulate data over time, but in the early days of quantum
mechanics a given experiment would exhibit either one of these properties
or the other, but not both. It thus appeared that the type of measurement
itself determined what kind of properties would be observed while, at the
same time, obscuring observation of its other set of properties.
Related to this was an odd discovery regarding the position and
momentum of elementary particles: As experimenters increased the certainty with which they measured one of these properties, they decreased
the certainty with which they could measure the other—and this was due
not to a limitation in measurement, but to a reality about the particle itself.
Such results led in short order to two disparate ways of looking at the
world. One of these concluded that the quantum world is radically different
from our ordinary world of familiar objects. According to this view, everything at the quantum level exists in something of a cloudy, indeterminate state,
28. Bryan Magee, “Logical Positivism and Its Legacy: Dialogue with A. J. Ayer,”
Men of Ideas (New York: Viking, 1979), 131.
29. Magee, “The Philosophy of Science: Dialogue with Hilary Putnam,” Men
of Ideas, 235.
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possessing only probabilities of being in one particular condition or another;
the act of measurement disturbs this state and then (but only then) the state
becomes determinate. Thus, a particle at the quantum level does not actually
possess any precise physical position or momentum; instead, a more definite
location or momentum is created only as part of the act of observation itself.30
One implication of this is that reality is not just “out there” for us to discover;
instead, our attempts at discovery themselves importantly influence what the
world is. Contemplating all this, Niels Bohr once remarked that “if someone
says that he can think about quantum physics without becoming dizzy, that
shows only that he has not understood anything whatever about it.”31
A second view was that, at the deepest level of explanation, the quantum world is actually the same as our ordinary world of experience, but that
our current methods of measurement are too coarse to discern this. Small
particles do possess actual, physical locations and momenta, for example—
whatever our difficulty in discerning them—and this means that there truly
is a reality “out there” that exists independently of our observations.32
These differences in theory led to a friendly ongoing debate in the late
1920s and 1930s between Bohr, who, along with the large majority of scientists,
held the first view, and Einstein and a few others, who held the second.33
30. In the school of thought that formed around Niels Bohr of Copenhagen,
the probability state of quantum particles came to be generally described as a “wave
function”—a term that denotes a mathematical means of calculating the probabilities
(which is the most that can be known) of the particle being in one region of space
among all of its possibilities. Upon measurement, however, the issue of probabilities
changes, because at that point the quantum particle reduces to a single region. This
occurrence, caused by the act of measurement, has been referred to in this tradition as
a “wave function collapse.” We simply can’t observe the particle without fundamentally
changing the wave function, and this ineluctably changes what we know about things.
31. Quoted in Murray Gell-Mann, The Quark and the Jaguar: Adventures in the
Simple and the Complex (New York: W. H. Freeman, 1994), 165.
32. A third approach would be to eschew any attempt at explanation at all and
to be content simply to describe the results of experiments without presuming—as
a matter of principle—to make any theoretical statement regarding them. (This is a
version of positivism.) I think it is fair to say that Bohr approached this stance at times
even though he also, at other times, certainly entertained theoretical conclusions. Fine
emphasizes the first of these stances (Arthur Fine, The Shaky Game: Einstein, Realism,
and the Quantum Theory [Chicago: University of Chicago Press, 1986]), while Clifton
and Halvorson emphasize the second (Rob Clifton and Hans Halvorson, “Reconsidering Bohr’s Reply to EPR,” in Quantum Entanglements: Selected Papers of Rob Clifton,
ed. Jeremy Butterfield and Hans Halvorson [Oxford: Oxford University Press, 2004],
369–93).
33. Louis De Broglie in the early days and David Bohm two decades later both
developed theories—in the general spirit of Einstein—that explained quantum
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The most important of Einstein’s challenges to Bohr appeared in a paper
published in 1935 with collaborators Podolsky and Rosen (the paper is thus
widely referred to as EPR). The paper created an ingenious thought experiment that showed how, using indirect means, to measure both the position
and the momentum of a particle so that the particle itself is not disturbed
or affected in any way in making the measurement.34
This development was theoretically groundbreaking. The thought
experiment demonstrated that elementary particles must have precise
features such as position and momentum after all: if exact position and
momentum can be determined, even indirectly, then—contra Bohr—they
must exist, and they must exist whether we happen to measure them or not.
In response to Einstein, Bohr altered to some degree his manner of characterizing quantum mechanics,35 but it was not possible to say that Einstein
had actually “won.” He had created a thought experiment that raised questions
phenomena in terms of classical physical laws. As for Einstein, Segré reports
that because of his departure from quantum orthodoxy, early on many younger-
generation scientists “simply ignored Einstein’s continuing contributions to physics. Though they revered him, they felt no need to pay attention to his work, since
it did not seem to have any impact on theirs.” Gino Segrè, Faust in Copenhagen:
A Struggle for the Soul of Physics (New York: Viking, 2007), 164. Although van
Fraassen draws a helpful distinction between competing theories and competing
interpretations of a single theory, for brevity’s sake I will overlook the distinction
here. See Bas C. van Fraassen, Quantum Mechanics: An Empiricist View (Oxford:
Clarendon, 1991), esp. 242–44.
34. For more information on the EPR strategy and the Einstein-Bohr debate
in general, see “Einstein’s Challenge to Bohr” on the BYU Studies website at https://
byustudies.byu.edu/showTitle.aspx?title=8814. Perhaps the most complete treatment of the general debate is Andrew Whitaker, Einstein, Bohr and the Quantum
Dilemma, 2d ed. (Cambridge: Cambridge University Press, 2006). For the EPR
paper itself, see A. Einstein, B. Podolsky, and N. Rosen, “Can Quantum-Mechanical
Description of Physical Reality be Considered Complete?” Physical Review 47
(1935): 777; available at http://www.drchinese.com/David/EPR.pdf.
35. Different writers have different views about Bohr’s answer to EPR. For Bohr’s
immediate published response, see N. Bohr, “Can Quantum-Mechanic Description
of Physical Reality Be Considered Complete?” Physical Review 48 (1935): 696–702;
available at http://www-f1.ijs.si/~ramsak/teaching/eprbohr.pdf. John Bell, for one,
thought Bohr’s overall response to EPR inadequate. See the appendix in J. S. Bell,
“Bertlmann’s Socks and the Nature of Reality,” a presentation given in 1980, and
a typescript of which is available online at http://cdsweb.cern.ch/record/142461/
files/198009299.pdf. Clifton and Halvorson believe that criticisms of Bohr’s response
have not always been fair, and they provide a reconstruction of Bohr’s reply. See Rob
Clifton and Hans Halvorson, “Reconsidering Bohr’s Reply to EPR,” in Quantum
Entanglements, 369–93. Whitaker believes, however, that Clifton and Halvorson are
ultimately unsuccessful and emphasizes the power of the original EPR argument.
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about the adequacy of the orthodox view, but his view did not make predictions that were any different from Bohr’s. As a result, no one could see how
to conduct an experimental test of the dispute, and the issue was largely set
aside by practicing scientists. Einstein and Bohr were locked in a theoretical
stalemate.
The landscape shifted dramatically in 1964. In what has been praised as
“the most important recent advance in physics,” “the most profound discovery of science,” and “one of the profound scientific discoveries of the [twentieth] century,”36 the Irish physicist John Bell (1928–1990)—referred to in later
years as the Oracle of CERN37—developed a mathematical theorem that
finally showed the way to an experimental test of the Einstein-Bohr divide
by showing that the two views do in fact result in competing predictions.38
Eventually, Bell’s theorem was used to perform just such experimental
tests, the most famous of which was conducted by Alain Aspect and his
colleagues in 1982. Their tests yielded results that differed significantly from
those required by Einstein’s view, while, in regard to the orthodox interpretation of quantum phenomena, “the agreement,” they report, “is excellent.”39
See M. A. B. Whitaker, “The EPR Paper and Bohr’s Response: A Re-Assessment,”
Foundations of Physics 34, no. 9 (2004): 1329–33.
36. The first quote is attributed to Brian Josephson, a Nobel laureate in physics, and the second to Berkeley physicist, Henry Stapp. See P. C. W. Davies and J. R.
Brown, The Ghost in the Atom: A Discussion of the Mysteries of Quantum Physics
(Cambridge: Cambridge University Press, 1986), 45. The third quote is from Alain
Aspect. See Alain Aspect, “Bell’s Inequality Test: More Ideal Than Ever,” Nature 398
(March 1999): 189.
37. Reported in Reinhold A. Bertlmann, “Magic Moments: A Collaboration
with John Bell,” in Quantum [Un]speakables: From Bell to Quantum Information, ed.
R. A. Bertlmann and A. Zeilinger (Berlin: Springer, 2002), 87.
38. For more on Bell’s method, see “John Bell’s Approach to the Einstein-Bohr
Debate” on the BYU Studies website at https://byustudies.byu.edu/showTitle.aspx
?title=8814. In his famous paper, Bell stated the issue succinctly: “The paradox of
Einstein, Podolsky and Rosen was advanced as an argument that quantum mechanics could not be a complete theory but should be supplemented by additional variables. . . . In this note that idea will be formulated mathematically and shown to be
incompatible with the statistical predictions of quantum mechanics.” John S. Bell,
“On the Einstein Podolsky Rosen Paradox,” Physics 1 (1964): 195; available online at
http://www.drchinese.com/David/Bell_Compact.pdf. In other words, Bell showed
that the orthodox view of quantum mechanics, as supplemented by Einstein, does
not yield the same predictions that the orthodox view yields without those additions. As a result, the views turn out to be not only philosophically divergent, but
empirically divergent as well, and this is what permits an experimental test.
39. Alain Aspect, Jean Dalibard, and Gérard Roger, “Experimental Test of Bell’s
Inequalities Using Time-Varying Analyzers,” Physical Review Letters 49, no. 25
(1982): 1807, available at http://www.drchinese.com/David/Aspect.pdf. R. Steven
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In a sophisticated experimental test, Einstein’s view of the quantum world
stood refuted (at least on the face of it). Since then, other important studies (generally referred to as EPR experiments) have been performed, all of
them supporting Aspect’s results.40
I find this long controversy fascinating in two ways. First, it is instructive that the debate about the foundations of physics occupied two of the best
minds of the twentieth century, and that decades—not to mention a third
great mind—were required to reach anything close to a resolution. This is
worth pondering in itself. But second, and even more significantly, it turns
out that the theoretical issues have actually not abated. Despite his apparent
support from experiments like Aspect’s, Bohr’s view of the quantum world
is far from universally accepted among those who specialize in the theoretical foundations of quantum mechanics. Indeed, John Bell himself held to
Einstein’s basic position about quantum particles until his death in 1990,
despite the results of experiments based on his own theorem. In doing so,
Bell surprisingly reinvoked the idea of an ether—long a theoretical heresy
in physics—and even entertained the possibility of travel at faster than the
speed of light, despite the explicit repudiation of this in special relativity and

Turley, professor of physics at Brigham Young University, gave an excellent discussion of the outlines of Bell’s work and Aspect’s experiment in a forum address
at BYU on July 27, 2004. Entitled “Was Einstein Wrong? The Difference between
Things We Don’t Know and Things We Can’t Know,” it can be accessed at http://
speeches.byu.edu/?act=viewitem&id=1343&tid=2. A more technical treatment is
found in Tim Maudlin, Quantum Non-Locality and Relativity: Metaphysical Intimations of Modern Physics (Cambridge, Mass.: Blackwell, 1994).
40. Because this controversy existed primarily between Einstein’s view of
things and Bohr’s, it is natural to think that since such experimental results fail to
support Einstein, they must vindicate Bohr. Technically, however, this is not accurate. The experiments suggest only that something other than Einstein’s view has to
be correct, not that Bohr’s view in particular is right. One argument, for example,
is that these results are not sufficient to establish that particles must be considered
nonindividual in nature, despite this characterization of them based on the orthodox view. Some have argued that, at least given certain conditions, a theoretical
view of particles-as-individuals is still equally satisfactory. See Steven French and
Décio Krause, Identity in Physics: A Historical, Philosophical, and Formal Analysis
(Oxford: Clarendon, 2006). Also see the discussion of Bell’s response to the EPR
experiments in the appendix to this article. I should note that some physicists identify loopholes of one sort or another in all of the EPR experiments that have been
conducted over the years and argue that these constitute sufficient reason to resist
the theoretical conclusions drawn from them. It is true that successive EPR experiments have all attempted to close one loophole or another, but one point of view is
that this is insufficient: no experiment is satisfactory unless it closes every loophole.
So even regarding EPR experiments, debate continues.

https://scholarsarchive.byu.edu/byusq/vol50/iss4/6

18

Boyce: The Spirit and the Intellect: Lessons in Humility

Spirit and Intellect V

93

by the scientific community generally.41 So Bell himself considered Bohr far
from vindicated; he believed only that the experimental results “require a
substantial change in the way we look at things.”42
Another physicist also reports that, at least in the philosophical
explication of fundamental matters, Bohr’s star has fallen and some have
questioned whether his philosophy of physics “could be given a coherent
interpretation at all.”43 Indeed, Murray Gell-Mann, well-known Nobel laureate in physics, also resists the Bohr view, remarking once that “the fact
that an adequate philosophical presentation has been so long delayed is no
doubt caused by the fact that Niels Bohr brainwashed a whole generation
of theorists into thinking that the job was done 50 years ago.”44 On another
occasion (in 1994) he said that “physicists are only now approaching a really
satisfactory interpretation” of quantum mechanics.45
Others think we are not that close at all. One specialist believes that
both Einstein and Bohr were focused on the wrong problem all along,46 and
in a recent book, the authors report that there is no longer an established or
dominant interpretation of quantum theory at all—which is why, they say,
it is important to keep the interpretation debate open by looking back at the
history of quantum theory.47
In short, it is an understatement to say that on these and many related
matters the debate continues.
Lessons in Humility
These incidents from recent intellectual history suggest that significant
intellectual matters are often less settled than the current orthodoxy implies,
whatever that orthodoxy happens to be and in whatever field. The best
41. For more on Bell’s revolutionary response, see Appendix (pages 101–7
below).
42. In Davies and Brown, Ghost in the Atom, 48.
43. See Whitaker, “EPR Paper and Bohr’s Response,” 1306.
44. Gell-Mann, “What Are the Building Blocks of Matter?” 29. He said this
prior to the Aspect and other EPR experiments, but Gell-Mann’s skepticism about
Bohr’s view was deep and continued unabated after those results appeared. See
Gell-Mann, The Quark and the Jaguar, and George Johnson’s biography of GellMann, Strange Beauty: Murray Gell-Mann and the Revolution in Twentieth-Century
Physics (New York: Alfred A. Knopf, 1999).
45. Gell-Mann, The Quark and the Jaguar, 136.
46. Nicholas Maxwell, The Comprehensibility of the Universe: A New Conception of Science (Oxford: Clarendon, 1998).
47. See Guido Bacciagaluppi and Antony Valentini, Quantum Theory at the
Crossroads: Reconsidering the 1927 Solvay Conference (Cambridge: Cambridge University Press), 2009.
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experts can always have penetrating and fundamental questions—including of themselves—even if others do not.
Scholars under the spell of the early Wittgenstein, for example, had to
be shocked when the great master abruptly reversed field on their cherished
doctrines and left them eating intellectual dust. And what of all the steadfast
adherents of logical positivism, who had to face Ayer’s own verdict that “nearly
all of it was false”? Consider also the decades-long debate between Einstein
and Bohr in which neither could be shown to prevail; the apparent vindication, finally, of Bohr in experimental tests; and the more recent questioning of
Bohr’s fundamental views despite these experimental results. What are we to
make of all that? Further, what does it imply that all high school juniors “know,”
for example, that there is no such thing as an ether, just as they “know” that
nothing can travel faster than the speed of light—especially in view of the fact
that the great John Bell didn’t “know” either of these things?
Again, just as with scriptural topics, it seems to me that the mandate in
intellectual matters is inescapable: it is the mandate of humility.
Some Convictions about Academic and Gospel Study
The lesson for me from all of the surprises in both spiritual and intellectual
matters is how little I know. Indeed, I have learned to assume that if I find
myself thinking I know a lot about some subject it is only because I am not
thinking very deeply about it: in any deep effort to understand either spiritual or intellectual issues, questions outstrip answers quickly, and without
end, and at such times nothing is more apparent to me than how little I
genuinely know.
Based on these observations, and even though my scholarly attainments are modest, I have developed a number of personal convictions
about academic and gospel study. Here are just four of them.
1. Both Are Pursuits of the Truth
At this level of abstraction, gospel and academic study are identical. The
first focuses fundamentally on the things of eternity and relies heavily on
the role of our spiritual sensibility in responding to the confirmation of the
Spirit of God; the second focuses primarily on the things of the world and
relies on the physical senses in leading to truth. Despite these differences, in
aim they are one: the search for truth.48 Where these areas of focus overlap
48. Whether discovery of absolute truth is actually possible (again, aside from
fundamental spiritual certainties) is a different question, but truth should be our
aim, even if we believe it will always exceed our reach.
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they will ultimately yield identical conclusions. If they seem to disagree at
present, it is only because we understand too little of one or the other, or,
most likely, of both.
2. Pursue Both Secular and Spiritual Learning as
a Way of Honoring God
It is instructive that Bach added the phrase Soli Deo Gloria (“To God alone
be glory”) to the end of most of his scores. It is little wonder that a biographer could report of Bach’s art that it was “one great hymn of praise to
God.”49 Shouldn’t my intellectual studies, too, be one great hymn of praise
to God? Doesn’t that follow from the command that we are to sanctify ourselves so that our minds “become single to God” (D&C 88:68)? I also can’t
help thinking of the title Beethoven gave to the third movement of his late
string quartet, Opus 132, “Holy Song of Thanksgiving to the Godhead, from
One Recovering,”50 where the beauty and holiness of the music sublimely
express that title. Although Beethoven is nothing like Bach in the union of
his art with worship, he is still instructive here: Shouldn’t my intellectual
studies, too, be a holy song of thanksgiving to the Godhead?
3. Examine Evidence Carefully and Follow Wherever It Leads,
Rather Than Jumping on Intellectual Bandwagons
Although the discussion below deals exclusively with intellectual matters,
with suitable qualifications the same principles would apply to spiritual
matters.
Evidence. It might seem like a truism to say that we must be careful
in examining evidence, but determining the “evidence,” even in empirical
disciplines, is often not as straightforward as we might think. It is natural
to suppose, for example, that the world is populated with straightforward
facts and that the scientific process consists simply in observing those facts
and then developing the best explanation we can of what we all observe.
While this seems sensible on the surface (the logical positivists assumed
this view, for example), the matter actually turns out to be more complicated. Norwood Russell Hanson, among others, argued long ago that
what we see and how we see it are influenced by some body of information we already hold; our observations, so to speak, are to some degree

49. See Martin Geck, Johann Sebastian Bach: Life and Work, trans. John Hargraves (New York: Harcourt, 2000), 658.
50. “Heiliger Dankgesang eines Genesenen an die Gottheit.”
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“theory-laden.”51 Emphasizing the same point, Thomas Kuhn records
numerous historical examples of scientific facts that were observed only
after one theory replaced another: the theory paved the way for the observations, rather than the observations for the theory.52
Determining the evidence, then, is not always a simple matter; indeed,
as just mentioned regarding Kuhn, sometimes our theory precludes us
from even seeing certain evidence. So I must always wonder: How much
of my view of the evidence is actually formed by a theory I already hold?
And how much is this true of others as well, including those I admire? And
if my view of the evidence is influenced by a theory I already hold, what
are the chances that I could ever see evidence that would disconfirm that
theory?53

51. Sometimes this point is argued too strongly, but as a statement of caution
about the nature of observation, it is important indeed. See Norwood Russell Hanson, Patterns of Discovery: An Inquiry into the Conceptual Foundations of Science
(Cambridge: Cambridge University Press, 1958); Norwood Russell Hanson, Perception and Discovery: An Introduction to Scientific Inquiry (San Francisco: Freeman,
Cooper, 1969); and Matthew D. Lund’s biography of Hanson, N. R. Hanson: Observation, Discovery, and Scientific Change (Amherst, N.Y.: Humanity Books, 2010).
52. See Thomas S. Kuhn, The Structure of Scientific Revolutions, 3d ed. (Chicago: University of Chicago Press, 1996). See also Thomas S. Kuhn, Philosophy of
Science, Robert and Maurine Rothschild Distinguished Lecture (Cambridge: Harvard University Press, 1992) and The Road Since Structure (Chicago: University of
Chicago Press, 2000). Although literature on the topic of observation continues, a
classic statement is Karl R. Popper’s Realism and the Aim of Science, 2d ed. (Totowa,
N. J.: Rowman and Littlefield, 1983). The general point about theory-laden observation illustrates why it is a mistake to think of the scientific method of discovery as
an instance of simple induction. Indeed, it was in recognition of this error that the
term hypothetico-deductive was coined—to capture the role played by theoretical
influences in guiding scientific observations. Kuhn was one of my teachers, and
in his classes he emphasized that neither view captures the full truth and that science is actually far more dynamic than either one alone implies. The relationship
between observation and theory is reciprocal, each influencing the other continually and in ways that are not easy to trace.
53. On this topic, Stephen Jay Gould speaks of the “broad worldviews” that scientists develop about their subjects. Although such intellectual contexts guide fruitful scientific work, they also—without conscious deliberation—preclude various
subjects and avenues of exploration from even being considered. And he observes
that such subjects and avenues often include “the very classes of data best suited
to act as potential refutations” of the very worldview that has precluded them. He
adds that “such self-referential affirmations are not promoted cynically, or (for the
most part) even consciously, but they do, nonetheless, operate as strong impediments to scientific change.” Stephen Jay Gould, The Structure of Evolutionary Theory
(Cambridge, Mass.: Harvard University Press, 2002), 1309.
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“Tribe” mentality. But related to this, I must also be true to the evidence,
at least so far as I understand it, and resist jumping on intellectual, or other,
bandwagons for the sake of acceptance, popularity, or praise. This includes
refusing to acquiesce—in whatever discipline—to the intellectual consensus of the time just because it is the consensus of the time or, even unwittingly, to adopt a point of view just because it is the view of high-profile
academic figures, or even of my colleagues. To behave in any of these ways
is to adopt a tribe mentality—an exaggerated sense of academic correctness
and a resultant defensiveness about my beliefs. My concern in that case is
less with pursuing the truth than with maintaining membership in the tribe
and preserving its intellectual purity.54
To give just one example, surely something like a tribe mentality must
have been at work in what John Bell considers the “disgraceful” treatment
Louis de Broglie received at the hands of the physics community in advancing an explanation of quantum phenomena in terms of classical physical laws rather than within Bohr’s widely accepted theoretical framework.
Instead of considering de Broglie’s work dispassionately and with scientific
inquisitiveness, Bell tells us that it “was laughed out of court” by the intellectual coterie of the time and that “his arguments were not refuted, they were
simply trampled on.”55 Bell’s observation suggests that the concern seems to
have been less with pursuing the truth than with maintaining group loyalty
and defending an already-agreed-upon point of view. After all, it was a point
of view shared by virtually all of the luminaries of the time and that therefore
defined what was and was not intellectually respectable, and thus what could
and could not be taken seriously. This dismissive treatment occurred even
though the dissenting voice came from the intellectually distinguished and
formidable Louis de Broglie.
Whither loyalty? If I am to pursue the truth aright, it seems that my
loyalty cannot be to a particular intellectual system just because people I
admire accept it, or because I want to be associated with such figures on
the academic landscape. My loyalty must instead be to the most subtle and
critical understanding that I can muster of the evidence itself.
Few attitudes are more risky than supposing that the scholarly icons
of the day have reached some final, indubitable intellectual peak on fundamental matters, and that we can shallowly follow them, since all that
remains is the adumbration of various details here and there. That was not
true in the case of Wittgenstein; it was not true in the case of Carnap and
54. This can easily happen in any intellectual dispute. I’ve seen it most closely
in my field of psychology, where theories compete on many topics.
55. Davies and Brown, Ghost in the Atom, 56.
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Ayer; and it was not true in the case of either Einstein’s or Bohr’s view of the
quantum world.56 According to John Bell, it was not true even in the case of
the scientific community’s universal rejection both of the ether and of the
possibility of travel at faster than the speed of light.
Thus, before hitching my wagon to some luminary’s star—or even
to some intellectual movement’s star—I had better try to make sure that,
among other things, my understanding of the evidence is both subtle and
comprehensive; I recognize the anomalies of evidence that the theory does
not explain well; I comprehend all the conceptual connections between
the observations comprising the evidence and the components of theory
claiming to explain that evidence; I have carefully considered ways the evidence itself might be seen differently from alternate theoretical points of
view—indeed, the myriad ways, unavoidably, that unexamined assumptions,
preconceptions, and presuppositions infiltrate and condition the theory;
I have thoroughly and subtly examined rival theoretical explanations and
have been able to dismiss them on the basis of my own careful examination
of the evidence and of the logic of those rival positions; and I recognize that
even the most robust and productive theories face huge hurdles in claiming
anything like “truth,” even if preferable to current theoretical rivals.
In short, while developing loyalty to one intellectual position or another
is possible, it is not a decision to be undertaken lightly.57 Nor, once I have
56. In this connection, Bernard d’Espagnat remarks regarding physicists: “It is
true, I believe, that on the whole most contemporary physicists are much too busy to
really think, and that consequently they tend to consider genuine thinking as quite
an obsolete activity. . . . [Bell and Nauenberg] mentioned [in their paper in the same
volume] the burning question of the foundations of quantum mechanics and wrote
‘The typical physicist feels that these questions have long been answered and that he
will fully understand just how if ever he can spare twenty minutes to think about it.’”
Bernard d’Espagnat, “My Interaction with John Bell,” in Bertlmann and Zeilinger,
Quantum [Un]speakables, 23.
57. This is why courses in the history and philosophy of science are so valuable. Studying the nature and history of scholarly enterprises over the centuries and
learning to recognize the hazards that are common in evaluating evidence and formulating theoretical explanations can’t help but result in budding scholars’ greater
appreciation of the subtleties involved in these tasks. It also can’t help but yield a
healthy skepticism about the truth of whatever orthodoxy happens to prevail in
one’s own discipline and supply increased tools for assessing that orthodoxy. An
outstanding reference guide to the philosophy of science, with brief but excellent
papers on all the major topics and figures, is W. H. Newton-Smith, ed., A Companion to the Philosophy of Science (Oxford: Blackwell, 2000). A different approach that
uses historical examples and focuses briefly on a few central questions is John Losee,
Theories on the Scrap Heap: Scientists and Philosophers on the Falsification, Rejection,
and Replacement of Theories (Pittsburgh: University of Pittsburgh Press, 2005).
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developed a responsible conviction about a theory, can I have loyalty to
that point of view just because I hold it. To the degree that my concern is
with the truth, I will continue to be aware of the anomalies and intellectual
debilities of my favored position, even as I am aware of its virtues. I will
continue to have in mind equally well the pros and cons of rival theoretical
views. If I do not, this may signify that, at heart, I am less concerned with
the truth than with simply defending what I have already concluded, not
to mention defending my hard-won membership in whatever tribe I use to
define my intellectual identity and status.
The great American philosopher W. V. Quine had something to say
about such matters near the end of his autobiography: “I have had neither the aptitude nor the temperament for debate, public or private, when
confronted with motives recognizably other than the pursuit of truth. If
in discussing with a student I sensed that he was animated rather by some
ideological preconception, or by a wish to have been right for the sake of
high marks or self-esteem, I made short work of the dialogue.”58 A vast gulf,
Quine goes on to say, separates those who are thinking primarily of themselves in their scholarship and those who are thinking primarily of the truth.
He remarks, “The latter, I like to think, will inherit the earth.”59
4. Pursue the Truth with Humility
As must be clear by now, I believe that nothing impedes our understanding
of the world, or of the gospel, quite as thoroughly as a dogmatic insistence on
whatever understanding we think we possess at the moment. On the contrary,
in both scientific and gospel scholarship, there is profound reason for a lingering tentativeness about many of the ideas we hold at any one time. Expressing
this very humility, Gell-Mann once spoke of the difficulty of making theoretical headway in physics, remarking that “perhaps some now unknown brilliant
young scientist will find a new set of questions to ask, the answers to which
will clarify today’s problems and make what I have been saying here obsolete.”60
This appears to be a perfect statement of the humility that should characterize my explorations in both gospel and academic topics. To the degree
I pursue the truth with such humility, it seems I will exhibit a number of
characteristics. Here are a few (although stated specifically in terms of intellectual matters, they should also apply with certain qualifications to a broad
range of scriptural issues):
58. W. V. Quine, The Time of My Life: An Autobiography (Cambridge, Mass.:
MIT Press, 1985), 478.
59. Quine, Time of My Life, 478.
60. Gell-Mann, “What Are the Building Blocks of Matter?” 45.
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• I will not claim to know more than I do. I will appreciate that my
intellectual convictions, whatever they are, are beholden to a complex, intricate, and hidden web of assumptions, preconceptions, and
predispositions that I probably do not even recognize, much less
comprehend.
• I will be neither defensive nor rigid about the conclusions I reach. I
will be able to catalog the evidence that weighs against the positions
I favor as easily as I can expound the evidence that weighs for them.
And I will neither minimize the former nor exaggerate the latter.61
• I will live with the explicit recognition that: (1) knowledge of the
truth—in any kind of complete form—is not possible; (2) because of
this, there is no possibility that I have achieved it; and (3) in favoring
one explanation over another I am simply making judgments about
what I find to be the most perspicacious explanation, for the time
being, of the facts as I imperfectly understand them.
• I will embrace the expectation that, in the end, I will turn out to be
wrong on an endless host of matters. This is inevitable, and it is both
futile and unwise to imagine otherwise.62
61. As an example of this, Robert Nozick prefaced his famous work on political theory in this way: “I propose to give it all to you: the doubts and worries and
uncertainties as well as the beliefs, convictions, and arguments. At those particular
points in my arguments, transitions, assumptions, and so forth, where I feel the
strain, I try to comment or at least to draw the reader’s attention to what makes me
uneasy.” Nozick, Anarchy, State, and Utopia, xiii–xiv. Nozick followed this practice
both in his teaching—even to undergraduates—and in everything he published
right up to his premature death in 2002.
62. A case might be made that such humility is all well and good for the vast
majority, but that there is also a place for “true believers” who lack humility and
push their ideas with a tenacity that is unlikely to coexist with the tentative attitude
I am recommending. I appreciate this point of view, but for two reasons I do not
share it. First, recognizing that I might be incorrect in the theoretical view I am
accepting and exploring at any given time seems to me precisely the attitude that
keeps me open to possibilities that I would otherwise overlook or dismiss prematurely. I am no less tenacious in that case, but it is a tenacity born of a dogged search
for the truth rather than of defensiveness and pride. After all, if I am defensive
and prideful in the views I hold, how can I be open to new possibilities—however
promising—if they imply my mistakenness? The truth is, I can’t be, and I will be
resistant to those possibilities against all reason. What then are the chances that I
will continue contributing to the advance of my discipline? I believe that defensive
scholars, no matter how brilliant, in the end accomplish less than they would have
if only they had been less defensive. The second reason I do not share this view is
my experience with certain very high-profile scholars—Lawrence Kohlberg, John
Rawls, Robert Nozick, Thomas Kuhn—all of whom seemed high on the scale of
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Humility writ large. It seems that if I pursue the truth with humility,
I will live in welcome anticipation of surprise. If I am honest and thorough—
both in gospel study and in my intellectual discipline—I will discover soon
enough that what I know is far outweighed by what I don’t. Since that is the
case, I might as well start out humble, since, once I face the Lord and begin
to glimpse eternity, that is certainly how I will end up.
This is humility writ large, and I see no way around it. I discern in this
stance the teaching of the redoubtable Mormon that “none is acceptable
before God, save the meek and lowly in heart” (Moro. 7:44) and of Benjamin that “man doth not comprehend all the things which the Lord can
comprehend” (Mosiah 4:9).
I hear echoes of these ancient prophetic sentiments in the twentieth
century’s T. S. Eliot, and everything I have learned about both the Spirit
and the intellect convinces me he was correct. Beyond the certainties of the
gospel, the only wisdom we can hope to acquire is the wisdom of humility.
Humility is endless.

Duane Boyce (duane@plumh.com) received his academic training in psychology,
philosophy, and the clinical treatment of families. He received a PhD from Brigham
Young University and conducted his postdoctoral study in developmental psychology at Harvard University. He is the coauthor of four books and is part-owner of a
worldwide management consulting/training and educational firm headquartered
in Salt Lake City. He expresses deep appreciation to Jim Faulconer and Steve Turley
for their help in completing the final stages of this essay.

Appendix
John Bell’s Revolutionary Response
As mentioned in the text, John Bell did not accept Bohr’s apparent vindication at the hands of experiments based on his theorem. Instead, he considered highly unorthodox ideas in his approach to the results—invoking both
intellectual humility to me, and all of whom made exceptional (not to mention
famous) intellectual contributions, a conjunction of characteristics that I think
is not pure coincidence. Each exhibited a wonderful intellectual humility, and I
believe each of them was tenacious and productive partly for that very reason. At
least according to Quine’s standards (see page 99), they are certainly among those
who will inherit the earth. Brett Sharffs examines humility in another context and
reaches the same general conclusions. See Brett Sharffs, “The Role of Humility in
Exercising Practical Wisdom,” UC Davis Law Review 32, no. 1 (1998): 161, 164.
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the idea of an ether and of communication at faster than the speed of light.
To appreciate just how revolutionary Bell’s thinking was, a little history is
in order.
The Ether
While the ancient Greeks originated the idea of an ether, it was thoroughly
at home in the physics of the nineteenth century. Before the end of that
century, the great James Clerk Maxwell (1831–1879) had determined that
light consists of electromagnetic waves, and for this reason (among others),
he and others concluded that there must be some physical medium through
which such light waves were propagated.63 This point of view added support to the centuries-old notion of the ether and contributed to the wide
acceptance of it in the scientific circles of the time.
In 1887, Albert Michelson and Edward Morley conducted the first
experimental test of the ether. The study was designed to test the motion of
the earth through this element (which, since the earth was moving relative
to it, constituted a sort of ether “wind”).64
63. This was thought true partly by analogy to sound waves. Sound waves are
oscillations that reach our ears by being transmitted through air. It is natural to
think that something similar must be true of light: light waves must pass through
some material medium, just as sound waves pass through air. Air itself cannot be
the medium for the propagation of light, however, since light reaches us from distant bodies both inside and outside our solar system, and air does not extend that
far. This suggested that there must be some medium, however unclear its properties,
which serves the same function for light waves that air serves for sound.
64. The experiment began by directing a steady beam of light, of a single color,
toward a specially treated mirror. As the beam struck the mirror, it was split in two:
(1) one set of waves was reflected to go downstream with the hypothesized direction
of the ether wind and then, by a second mirror, reflected back upstream against
that wind (which meant that the speed-enhancing effects of the ether on the downstream leg of the trip would be canceled out by the equal speed-inhibiting effects of
the ether on the return, upstream, leg of the trip), while (2) the other set of waves
was reflected in a similar way to go the identical distance back and forth across the
direction of the ether wind (which meant that the speed of this light wave would be
inhibited on both legs of its journey). After their roundtrips, as the two waves were
finally reflected back to the telescope and the experimenter’s eye, they were rejoined.
At this point, the experimenters could determine if one of the waves had traveled more slowly than the other because of the well-known properties of light waves.
They knew, for example, that if one of the waves took longer for its roundtrip—if
it arrived half a wavelength behind the other, for instance—then the troughs of its
waves would actually be located on top of the crests of the first, faster, wave. As a
result, the waves of the two would cancel each other out and no light at all would
be seen. If the delay was less than half a wavelength, then the troughs and crests of
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Fully expecting to detect the ether and to identify at least some of its
effects, Michelson and Morley were surprised when their experiment failed
to show this result. There seemed to be two possible explanations: Either
there was in fact an ether, and the experiment had simply failed to detect
it, or there was no ether after all—which meant that there was no medium
through which light waves were propagated. Because this outcome violated
the best theoretical understanding of the time, Michelson and Morley were
reluctant to accept it and repeated the experiment a number of times to
account for one variable or another. But the result was always the same.
Although some were glad to see the ether eradicated from scientific
discussion because of the strange properties it would have to possess, other
important physicists resisted abandoning the idea. Brilliant thinkers such
as Hendrik Lorentz, Henri Poincaré, Joseph Larmor, and George Fitzgerald
continued to embrace the ether and published important works motivated
by the Michelson-Morley experiment. One argument was that the instruments designed to identify the ether were themselves distorted by motion
and thus could not be expected to detect the movement of the earth through
this element, even if it did exist. In that case, the failure to detect the ether
by Michelson and Morley was not due to its absence, but to the failure of the
experimental situation to account for this variable.
Special Relativity
The deathblow to the acceptability of the ether, however, was finally dealt
by Einstein’s special theory of relativity in 1905. Here is why. Beginning
with Galileo, scientists had recognized that the laws of motion in a room
traveling at a constant rate of speed (and in a straight line) were the same
as those in a room completely at rest. The ways that objects in the moving
room would behave were identical to the ways that objects in a stationary
the two waves would still interfere with each other, and the light observed would at
least be dimmed, though not canceled out altogether.
In order to account for as many variables as possible, the experimental apparatus for directing the light beam was rotated so that the upstream-downstream light
waves and the cross-stream waves reversed places. When this was done, the two light
beams changed directions, reversing which of the beams would be slower and which
faster. In this experimental design, if there were an ether, the two light waves would
be expected to travel at different speeds after being split, and their troughs and
crests—because they were not matched up—would necessarily interfere with each
other once the light waves were rejoined. As a result, someone watching through
the telescope as the apparatus rotated would see variations in the brightness of the
incoming light. This would mean that the two waves were interfering with each
other: they would be traveling at different speeds because of the effects of the ether.
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room would behave. (Each room constitutes its own frame of reference,
so to speak, and since each is in a steady state of motion—the stationary
room’s state of motion is simply zero—it is said that they are both “inertial”
frames of reference.)
What Einstein did in the special theory of relativity was to postulate
that light, too, operates identically in the two rooms. By this time, Maxwell’s famous equations regarding electric and magnetic fields had demonstrated the speed of light in a vacuum to be 300,000,000 meters per second
(186,300 miles per second), or c. Einstein postulated that, just as the other
laws of physics would be unchanged in the two frames of reference, the
speed of light would be unchanged as well. Observers inhabiting a room
that was traveling even at great speed would not be able to tell that they
were doing so, even by measuring the speed of light. Any observer, in any
frame, will measure the speed of light to be c.65
An important consequence of this invariance of the speed of light was
that the concept of being “at rest,” or stationary, turned out to be meaningless. Even if we inhabited a frame of reference that was at rest, we could not
know it, because there is no independent, fixed frame of reference that is at
rest and that can therefore tell us whether or not we are. Scientists in the late
nineteenth century considered the ether to be stationary in this way, and, if
true, the ether’s stationary character would naturally open up the possibility
of determining whether or not any other frame was at rest by comparing it
to the ether. In this sense the ether constituted a preferred frame of reference.
But experiments of the Michelson-Morley type could not detect the presence of an ether, and this obviously precluded any kind of comparison to it.
This is where the notion of the ether suffered ultimate rejection: it was precisely this concept—that of a stationary medium that filled space—that had
been thought to provide a universal fixed frame relative to which we could
define the speed of any object traveling through space. But once the whole
notion of an at-rest frame of reference was abandoned in special relativity,
the ether—as an expression of such a frame—was rendered superfluous. The
idea of an ether subsequently became a theoretical anathema in physics.66
65. This was a reasonable postulate since it was a logical consequence of Maxwell and the invariance of mechanical laws. Indeed, if it were not the case that the
speed of light is invariant in the way Einstein proposed, the laws of electrical and
magnetic interactions would be different.
66. Einstein himself talked of the ether as late as 1920, but the properties he
was willing to ascribe to an ether were so foreign to the properties ascribed to it
by earlier scientists that his conception could not be considered similar except
in name—which is perhaps why he eventually discontinued using the term. See
Albert Einstein, “Ether and the Theory of Relativity,” an address delivered on May 5,
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Bell’s Departure from Orthodoxy
John Bell’s departure from the scientific consensus on these ideas is demonstrated in the course of an interview conducted in 1986 by fellow physicist
Paul Davies. Davies identified the two crucial aspects at issue in the experiments based on Bell’s theorem, both of which were advanced by Einstein:
(1) the reality of features of the external quantum world, independent of our
observations of them, and (2) the idea that particles at a distance cannot
instantly influence each other because there is no such thing as faster-thanlight interaction. The interviewer observed that the correlations shown
in Aspect’s experiment meant that only one of these ideas could be maintained. If the particles are “real” and possess a fixed state prior to observation, then the experimental correlations must have been achieved by a
communication of information between the two particles that traveled
faster than the speed of light. According to Einstein’s own special theory of
relativity, as we have seen, such communication is not possible. Therefore,
if Einstein was right about the “real” or “fixed” nature of quantum particles,
then he was wrong about nothing traveling faster than the speed of light.
On the other hand, if he was right about nothing traveling faster than the
speed of light, then he was wrong about the “real” or “fixed” nature of quantum particles—which meant that such particles had to be more like the
orthodox conception (that is, two entities that comprise a single quantum
state, so that both are affected by measurement of either one). Davies asked
Bell, “Which of the two [the fixed state of particles, or the impossibility of
interaction at faster than the speed of light] would you like to hang on to?”
Here is Bell’s reply:
For me it’s a dilemma. I think it’s a deep dilemma, and the resolution of it
will not be trivial; it will require a substantial change in the way we look
at things. But I would say that the cheapest resolution is something like
going back to relativity as it was before Einstein, when people like Lorentz
and Poincaré thought that there was an ether—a preferred frame of reference—but that our measuring instruments were distorted by motion in
such a way that we could not detect motion through the ether.67

Bell’s mention of the ether in this context is significant. As we have seen,
in 1887, against their own expectations, Michelson and Morley had failed to
1920, at the University of Leyden, available at http://www.tu-harburg.de/rzt/rzt/it/
Ether.html.
67. In Davies and Brown, Ghost in the Atom, 48–49. By “cheapest resolution,”
Bell means the resolution that would cause the least amount of disruption to the
theoretical system as a whole. He does not mean the “least worthwhile” resolution
or the resolution achieved by the “laziest shortcut.”
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detect an ether in experimental tests, and Einstein’s special theory of relativity, published in 1905, had on further grounds eliminated any notion of a
fixed or preferred frame of reference such as the ether was thought to be. As
a result of these developments, the notion of an ether had been practically
laughable in physics for the better part of a century. But here Bell reintroduces the idea. He does so, he says, because if there is an ether “you can
imagine that there is a preferred frame of reference, and in this preferred
frame of reference things do go faster than light.” He adds, “The reason I
want to go back to the idea of an ether here is because in these EPR experiments there is the suggestion that behind the scenes something is going
faster than light.”68 In further defense of the ether, Bell added:
What is not sufficiently emphasized in textbooks, in my opinion, is that
the pre-Einstein position of Lorentz and Poincaré, Larmor and Fitzgerald
was perfectly coherent, and is not inconsistent with relativity theory. The
idea that there is an ether, and these Fitzgerald contractions and Larmor
dilations occur, and that as a result the instruments do not detect motion
through the ether—that is a perfectly coherent point of view.69

Davies then remarked, “To sum up then, you would prefer to retain
the notion of objective reality and throw away one of the tenets of relativity: that signals cannot travel faster than the speed of light [which an ether
would make possible]?” The answer: “Yes. One wants to be able to take a
realistic view of the world, to talk about the world as if it is really there, even
when it is not being observed.”70
68. Davies and Brown, Ghost in the Atom, 49. Again, the logic is that there
would have to be communication between the particles to account for the correlations between them, and, given the distance, this communication would have to
occur at faster than the speed of light.
69. Davies and Brown, Ghost in the Atom, 49.
70. Davies and Brown, Ghost in the Atom, 50. Recent research suggests that if
a preferred frame of reference (such as an ether) existed, and if it held a particular
relationship to the earth’s rotational speed, the velocity of any communication or
influence between two particles would have to be greater than the speed of light by
four orders of magnitude—that is, it would have to be 10,000 times faster. See Daniel Salart and others, “Testing the Speed of ‘Spooky Action at a Distance,’ ” Nature,
August 14, 2008, 861–64; available at http://www.nature.com/nature/journal/v454/
n7206/full/nature07121.html.
Speaking historically, Bell says: “One of the things that I specifically wanted
to do was to see whether there was any real objection to this idea put forward long
ago by de Broglie and Bohm that you could give a completely realistic account of
all quantum phenomena. De Broglie had done that in 1927, and was laughed out
of court in a way that I now regard as disgraceful, because his arguments were not
refuted, they were simply trampled on. Bohm resurrected that theory in 1952, and
was rather ignored. I thought that the theory of Bohm and de Broglie was in all
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This episode demonstrates the inherent interrelatedness of intellectual
ideas: Bell was able to hold onto one idea (that quantum particles possess
fixed properties prior to measurement) because he was willing to question
others (that there is no ether and that signaling cannot occur at faster than
the speed of light).71 And he questioned these ideas despite the centurylong contrary consensus of the scientific community.72
Whether he turns out in the final analysis to be right or wrong (either
about an ether or about travel at faster than the speed of light), at a minimum
Bell demonstrates that, as I suggested earlier, the best experts can always
have penetrating and fundamental questions, even if others do not.73

ways equivalent to quantum mechanics for experimental purposes, but nevertheless was realistic and unambiguous.” In Davies and Brown, Ghost in the Atom, 56.
71. This phenomenon illustrates what is called “holism” in the philosophy of
science literature. First advanced by Pierre Duhem (1861–1916) and then extended
by W. V. Quine (1908–2000), it is the view that no statement is tested in isolation because of its embeddedness in a larger theoretical structure. Any particular
hypothesis can be maintained, despite evidence disconfirming it, if we are willing to
modify other parts of the theory instead. Bell’s approach shows just how far this can
be taken: in reasoning about the experiments based on his theorem, he was willing
to swim against the tide and question ideas others consider virtually sacrosanct.
72. For example, reflecting the scientific consensus regarding the EPR experiments, Murray Gell-Mann considers any conjectures about interaction happening
at faster than the speed of light to be thoroughly misplaced, if not absurd. See GellMann, The Quark and the Jaguar. Whether he knew of Bell’s own speculations in
this regard, I do not know.
73. Interestingly, a recent experiment raised the possibility that some particles
actually can travel faster than the speed of light. Reported by CERN on September 23, 2011, the findings were immediately studied by others and challenged. The
caution and surprise with which CERN announced the data in the first place and
the energy with which others examined them underscores the central importance
of the matter to physics. This importance emphasizes just how revolutionary Bell
was in his willingness to consider the possibility of travel at faster than the speed
of light in his response to the EPR experiments. For the CERN announcement see
http://public.web.cern.ch/press/pressreleases/Releases2011/PR19.11E.html. For one
of the responses that appeared almost immediately, see http://www.technology
review.com/blog/arxiv/27260/?ref=rss.

Published by BYU ScholarsArchive, 2011

33

